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Abstract Four field plot experiments were
conducted to determine the effects different
methods of establishment, nitrogen (N) fertiliser
applications, and sowing time, had on the growth
of Italian ryegrass (Lolium multiflorum Lam. cv.
Concord), particularly in late winter/early spring
when feed shortages occur on seasonal dairy farms.
Data were collected on the seasonal herbage
accumulation and persistence of autumn-sown
Concord ryegrass, and its chemical composition
and digestibility. An insecticide treatment was
applied to examine possible damage by insects
such as Argentine stem weevil (Listronotus
bonariensis (Kuschel)) at various sowing dates.
These experiments provided background data for a
large-scale farmlet trial measuring milk production
responses, following the introduction of Concord
ryegrass. Compared with existing unrenovated
pasture (EP), Concord ryegrass drilled into plots
after spraying existing pasture with herbicide (DD),
accumulated, on average over consecutive years,
twice as much extra dry matter (DM) in late winter/
early spring (0.8 t DM/ha) as did those that were
undersown (US, 0.41 DM/ha). Responses to winter-
applied N fertiliser were small. Initial density of
Concord ryegrass was nearly twice as high in DD
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as in US plots (1182 vs 632 plants/m2); 64 and
51% of plants, respectively, were lost following
the first grazing. Regardless of treatment, losses of
Concord plants were high during the first summer
and only 2% of the established population (20
plants/m2) remained in the second winter. Drilling
in February as opposed to March produced an
extra 1—2.5 t DM/ha, and insecticide treatment
increased herbage accumulation by 30% in the
first regrowth period after drilling, although the
risk of damage from Argentine stem weevil
appeared to be low. The chemical composition and
digestibility of Concord ryegrass were generally
similar to perennial ryegrass, and adequate for
lactating dairy cows. It was concluded that removal
of existing pasture provided the best winter/spring
growth from Concord ryegrass, and the persistence
of Concord over summer was poor.
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INTRODUCTION

Italian ryegrasses {Lolium multiflorum Lam.) are
capable of higher winter/early spring growth than
perennial ryegrasses (Lancashire 1982), allowing
dairy farmers to overcome feed shortages in early
lactation (mid July to September), when cows may
be underfed (Thom & Bryant 1996). Applying
nitrogen (N) fertiliser in winter may also increase
feed supplies in early lactation, but most
recommendations have been made for perennial
ryegrass-based pastures (O'Connor et al. 1989).

Italian ryegrasses are short-term or annual
grasses because plants often lack the ability to
persist. Local Italian ryegrass ecotypes have been
selected and used widely in the New Zealand dairy



224 New Zealand Journal of Agricultural Research, 1996, Vol. 39

industry, but there has been little research measuring
their value in terms of milk production (Thom &
Bryant 1996). Concord ryegrass, the most popular
of these in recent times, was first certified in 1985
and is a late-heading type with high levels of
aftermath heading (Forde et al. 1988). Electro-
phoresis shows that the seed protein band
characteristic of perennial ryegrass is faintly present
in Concord ryegrass. This suggests the possibility
of better perenniality and hence persistence than
Italian ryegrass where this band is absent (Forde et
al. 1988), although there are few supporting data
(see Percival et al. 1989).

Italian ryegrasses are also susceptible to attack
by Argentine stem weevil {Listronotus bonariensis
(Kuschel)) (Prestidge 1991). Recommendations are
to delay autumn sowing until March when egg-
laying has ceased because of a shortened
photoperiod (Goldson & Penman 1979). Reno-
vation of dairy pastures in the North Island of New
Zealand usually occurs in autumn (March/April),
but with sufficient summer rainfall for germination
and establishment, ryegrass may be sown in
February. These early sowings could provide extra
dry matter (DM) in autumn, prolonging the current
lactation or increasing cow condition before the
following lactation. However, the risk of Argentine
stem weevil damage is not known. Use of Italian
ryegrasses in mixtures with perennials, as advocated
by Percival et al. (1989), may increase pasture
damage by Argentine stem weevil (Thom et al.
1987).

This paper summarises results from four field
plot experiments in which pasture and insect
population responses to autumn-sown Concord
ryegrass were measured. Experiments 1 (1989/90)
and 2 (1990/91) were complementary and provided
estimates of the response of Concord ryegrass to N
fertiliser. Experiment 2 also measured the
persistence of Concord ryegrass plants over summer
and their contributions to herbage production during
their second winter/spring. Experiments 3 (1991/
92) and 4 (1992/93) were complementary and
measured the effects of drilling time on winter/
spring herbage production. Direct-drilling is the
most common method used by dairy farmers to
introduce ryegrass seed (Thom et al. 1993), and it
was used here with or without removal of the
existing pasture. Some pasture production-and
insect population data from Experiments 1-4 have
previously been published (Thom & Prestidge 1990;
Thom & Prestidge 1993; Prestidge et al. 1993a,b;
Prestidge et al. 1994).

MATERIALS AND METHODS

Sites
The experiments were conducted at the Ruakura
Agricultural Research Centre, Hamilton, New
Zealand (latitude 37°47' south, longitude 175°19'
east, altitude 40 m a.s.l.) from 1989 to 1993. Soils
are fertile silt loams (Aquic Dystandepts, Haplic
Andaquepts, Umbric Vitrandepts) and peaty silt
loams (Humic Haplorthod), with 70% of the area
poorly drained because of a compact slowly
permeable subsoil (Singleton 1991). Sites were
rotationally grazed by dairy cows, and received
regular maintenance dressings of potassic
superphosphate. Existing pastures were pre-
dominantly high endophyte perennial ryegrass and
white clover cultivars that had been released in the
past 10 years. Different sites were used for all
experiments. Rainfall and temperature data were
recorded at the Ruakura Climatological Station,
located 1 km northwest of the experimental area.

Experimental design and treatments
Experiments 1 and 2

A split-plot experimental design was used with
main plot (8 x 50 m) treatments arranged within
six replicate blocks. Main treatments were:
(i) existing pasture (control, EP);
(ii) existing pasture direct-drilled with 10 kg/ha

of Concord Italian ryegrass (undersown, US);
and

(iii) Concord ryegrass direct-drilled at 10 kg/ha
after spraying existing pasture with 0.54 kg
a.i./ha of glyphosate (Roundup® herbicide,
36% glyphosate, DD).

Subplots (8 x 25 m) received 25 kg N/ha as
urea on 1 June, 30 June, and 28 July 1989
(Experiment 1), and 15 June, 3 July, and 6 August
1990 (Experiment 2). Concord ryegrass was drilled
on 14 April 1989 (Experiment 1) and 6 April 1990
(Experiment 2).

Experiments 3 and 4

A split-plot experimental design was used with
main plot (10 x 36 m) treatments representing
different drilling dates, arranged within six replicate
blocks. Main treatments in 1991 and 1992
respectively were: early February drilling (EF), 8
and 13 February; late February drilling (LF), 26
and 29 February; and mid March drilling (MM),
14 and 19 March.


